This paper proposes a whole mechanism of a supporting arm which is worn by a factory worker for reducing the worker's body load, and performance of the supporting arm was evaluated. The whole mechanism of the supporting arm contains two leg mechanisms for supporting the load and one external frame backpack for connecting the worker's body and the supporting arm. The experimental system of the supporting arm was developed, and its performance was evaluated by several experiments. Firstly, the experimental system was evaluated its capability of supporting a target weight and its controllability of a stiffness characteristic by weightlifting experiments. After that, the supporting arm was worn by two subjects, and its supporting effect was evaluated by measuring electromyogram (EMG) waveforms of leg muscles. When a muscle generates large force, the EMG waveform will also become large. The EMG waveforms are measured by using a four channel surface electromyography, and the worker's leg load will be measured quantitatively. When the worker takes half-sitting posture, its leg load was measured in two cases: (i) a part of the worker's body load is supported by the supporting arm, and (ii) the whole worker's body load is supported only by the worker's legs. The EMG waveforms of these cases were compared, and the supporting effect of the experimental system was validated by t-test. As a result, there is a significant difference between these cases, and EMG waveforms of the case (i) were smaller than that of the case (ii).
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controller ( Pneumatic circuit using electropneumatic proportional valve.
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14 Recording-electrodes of surface electromyography which are attached at biceps brachii muscle. A 1 channel electromyography has 3 electrodes which contain GND, V 1 and V 2 . A potential difference between V 1 and V 2 will be measured and amplified. Firstly, subject's EMGs are measured in a relaxed state which is sitting on the chair. Secondary, when the subject using the supporting arm is taking a half-sitting posture, the subject's EMGs are measured. Thirdly, when the subject without support is taking a half-sitting posture, the subject's EMGs are measured. After that, EMGs with the MVC state are measured, and the subject takes a break about 10 minutes. These procedures are repeated several times per each subject. Thin black error bars represent the standard deviations. All white bars are less than gray bars, therefore the body load of the subject seems to be relaxed by using the supporting arm.
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(2) (3) (4) (1) subject 1 (2) subject 2 (3) subject 3 (4) subject 4 . Thin black error bars represent the standard deviations. All white bars are less than gray bars, therefore the body load of the subject 1 to 4 seems to be relaxed by using the supporting arm.
